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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )M Responsive to communication(s) filed on 07 September 2005 . 
2a)H This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) |3 Claim(s) 1-7 and 13-20 is/are pending in the application. 

4a) Of the above claim(s) 

5) D Claim(s) is/are allowed. 



is/are withdrawn from consideration. 



6) I3 Claim(s) 1-7 and 13-20 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 

1. The amendment filed on 09/07/05 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351(a) shall have the effects 
for purposes of this subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the English language. 

A. Claims 3 and 18 are rejected under 35 U.S.C. 102(e) as being anticipated by 
YEO ET AL. (2004/0217433). 

112 extending from a substrate 116-118; theifin 112 including an upper portion 132 
remote from the substrate 1 16-1 18 and sidewalls 134 that extend between the upper 
portion 132 and the substrate 11 6-1 18; a channel region: 1 1:4 in the fin 112, a gate 

insutetib^ 

source/drain region: 128s formed at both sides of the gate electrode 1 10, wherein the 
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channel region 1 14 at the ;upper portion 1 32; of the-fin 112 is doped higher than 
sidewalls; 134 of the firi 1 12, whei^jn;thMsubstrate 116-1 1 8 includes a semiconductor 
layer 1 1 8 and an insulation layer 1 1 6 on the semiconductor layer 1 1 8; and wherein the 
fin 1 1 2 is on the insulation layer 1 1 6 opposite the semiconductor layer 1 1 8. Note figures 
2v:3#B,: 4A; and paragraphs 0^33-0034 olYe^iet al; 
Wjthrega^ 

comprising an integrated circuit substrate 1 16-1 1 8, a fin 1 12 that projects away from the 
integrated circuit substrate 116-118, extends along the integrated drcuit substrate 116- 
1 iSiahdlincludes a topi; 124 that is remote from the^integratedicircuit substrate ^ 
a channel region 1 14 in the fin 1 12 that is doped a predetermined conductivity type and 
having a higher - dopihgl cmcentratibn (part 132) of the predetermined cond^ 
adjacent/the top 124 than remote from the toj5 l 24 (the concentration of predetermined 
dopant rei^otffo^ 
re^idni 128 in itHiefln 11 

insulated gate electrode 110 that extends across the fin 1 1 2, adjacent the channel 
region 114, wherein the integrated circuit substrate 116-118 comprises an insulating 
layer 1 1 6 on a substrate 1 1 8 and wherein the fin 1 1 2 is on the insulating layer 1 1 6, 
opposite the substrate 118. Note figures 2, 3A-B, 4A, and paragraphs 0033-0034 of Yep et 

I 
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B. Claims 1,2,5,6,7, and 13-17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by INABA ET AL. (6,525,403). 

With regard to claims 1,2,5,6, and 7, Inaba et at. discloses a field effect transistor with a 

substrate 11-12 including a semiconductor layer 11; a fin 11A-15-16-21 extending from the 
substrate 1 1-12, the fin 1 1 A-15-16-21 including a first layer 21 in an upper portion remote 
from the substrate 11-12 and sidewalls that extend between the upper portion and the 
substrate 1 1-12; a second layer 1 1 A beneath theifirst:layeri;21 ; achannel regioniin the fin 
1 1A-1 5-16-21; a gate electrode 14 adjacent the channel region-and crossing over the fin 
11A-1 5-1 6-21; a gate insulation layer 13 interposed between the gate electrode 14 and the 
fin 11 A-15-16-21; and source/drain regions formed at both sides of the gate electrode 14, 

W 1 A;is lightly doped relativeito the firstiIayeH 21 . so: thatthe 

channiilglnliii 

of the fin 11 A-15-16-21, wherein the substrate 11-12 is a bulk semiconductor layer 11; and 
wherein the semiconductor layer 1 1 extends vertically to form the fin 1 1A-15-1 6-21 ; wherein 
HjiliilH semiconductor 
layer! 1i:ata]^ 

concentration in the channel region, and further comprising a punch-through stop layer 17 

th:a|ip^ 
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the fin 1 1A-1 5-16-21 No part of the punch-through stop layer 17 is formed above the fin) 



ajitffrasl&ijgW^ 



region 1 1 A Stop layer 17 is p+) of the fin in the channel region, and wherein the punch- 



through stop layer 17 has a higher doping concentration (p+) than the second layer 1 1A (p) 



Npte;figure;7 and c6luhjiii:i7 lil^s 1^30 of Ih|ba1et[al. 



With regard to claims 13-17, Inaba et al. discloses a field effect transistor with an 
integrated circuit substrate 11-12; a fin 11A-15-16-21 that projects away from the integrated 



circuit substrate 1 1-12, extends along the integrated circuit substrate 1 1-12 and includes a 



top that is remote from the integrated circuit substrate 11-12; a channel region 1 1A-21 in the 



fin 11 A-1 5-1 6-21 comprising a first region 21 of the predetermined conductivity type 



adjacent the top, and a second region 1 1 A of the predetermined conductivity type remote 



from the top, wherein the first region 21 is more heavily doped than the second region 1 1 A, 



so that the channel region 1 1 A-21 is doped a predetermined conductivity type and has a 



higiheridbpih^ of ;the: predetermined conductivity type; adjacentithe top than 



remote from the top, and thus is uniformly doped the predetermined conductivity type at a 



first doping concentration except for being doped the predetermined conductivity type at a 



second doping concentration that is higher than the first doping concentration adjacent the 



top wherein the fin 11 A- 15- 16-21 includes first and second sidewalls that extend between 
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the top and the substrate 1 1 and wherein the channel region 1 1A-21 has the higher doping 



concentrate 



sidewalljto the se^nd sidewa!!;: 3 source region 15 and aidraih region:i16 in theifin 11A-1i5-! 



16-21 on respective opposite sides of the channel region 1 1A-21, and an insulated gate 



electrode 14 that extends across the fin 1 1A-1 5-16-21, adjacent the channel region 11A-21 , 



wherein itheintegrated circuit su 



that the bulk semiconductor substrate 1 1 includes a projection that defines the fin 1 1A-1 5- 



111111111 


rated circuitlfield effect transistor further compn'sjn^ are^ 


fori 17 of the 






predetermined conductivity type in the bulk semiconductor substrate 1 1 beneath the fin 



11A-15-16-21. Note figure 7 and column 7 lines 1-30 of Inaba etal. 



Claim Rejections - 35 USC § 103 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

A. Claims 13,19, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 



over BROWN ET AL. (2004/0126969) in view of INABA ET AL. (6,525,403). 
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Brown et al. discloses an integrated circuit field effect transistor with an integrated circuit 
substrate 10'; a fin 12A that projects away from the integrated circuit substrate 10', extends 
along the integrated circuit substrate 10' and includes a top that is remote from: the 
integrated circuit substrate 10'; a channel: region in the fin 12A that is doped (note 
paragraph 31) a predetermined conductivity type; a source region and a capacitor 
connected to the source region (source and capacitors being described in paragraph 26); a 
drain region connected to a bjt:ijnei (drain and bit lines being described in paragraph 25)Nn 
ftinSB channel region; and an insulated gate 

electrode (note paragraphs 32-33) that extends across the fin 12A, adjacent the channel 
region, Note figures 2-7 and paragraphs 25-33 of Brown et al. Brown et al. does riot 
disclose that the channel: region has a higherldbpjng concen 
conductivity type adjacent the top; than! remote from the top, or that a punch-through stop- 
layer is confined to beneath the channel region and has a higher doping concentration than 
thMidewl!^ 

HOwevej^ 

channel region having a higher doping concentration (the P+ region identified as part 21) of 
the?preteteip 

channel has part #11 a) from the top, and a punch-through stop-layer 1 7 confined to beneath 
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the channel region and having a higher doping concentration than the sidewalls (sidewalls 
formed in channel region 11 A) of the fin in the channel region. Note figure 7 and column 7 
lines 1-30 of Inaba et al. Inaba et al. explain that P+ region 21 and punch-through stop 
region 17 prevent the channel from being formed in the top surface of the substrate 
projection, i.e., requires only the side surfaces of the fin to be used as the channel, and 
prevent the occurrence of punch-through between source and drain even with a very fine 
(ie , short channel) gate electrode Unlike the prior art (Inaba et al agree with Applicants 
that Mizunp et al. 5; 844,2|8;;is characteristic of the; prior art, compare page; 2 Ijnes |1 ^:2 pf 
the instant application to figures 4 and 5 and paragraph 17 of Inaba et al.), the 
semiconductor device according to the figure 7 embodiment of the Inaba et al.'s invention is 
basicaily ch;aracterized!in th aslthe 
channel; arid: a p region teplaee^ 

it would have been obvious to a person having skill in the art to augment Brown et al.'s a 
integrated circuit field effect transistor with the channel region having a higher doping 
concentration of ;the ;pr^ 

top and punch-through stop-layer confined to beneath the channel region and having a 

ligteltt 
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channel to thus prevent the occurrence of punch-through between source and drain even 
with a short channel gate electrode. 

Response to Arguments 

4. Applicant's arguments with respect to claims 3 and 18 have been considered but are 
moot in view of the new ground(s) of rejection. 

It is argued, at page 7 of the remarks, that "Specifically, these p+ layers [17] extend 
well beyond the opposing sidewalls of the fin and also extend well beyond the channel 
region to beneath the source and drain regions 15 and 16. Accordingly. Inaba et a1 . 
teaches away from [a punch-through stop-layer that is confined to beneath the channel 
region and has a higher doping concentration than the sidewalls of the fin in the channel 
region]." However, the lateral extent of region 17 has nothing to whether region 17 is 
beneath or above - or even whether each part of region 17 is beneath (so as to meet 
the " completely beneath" limitation) - the channel. 

It is argued, at page 8 of the remarks, that "Brown et al. does not appear to describe 
or suggest any punch-through stop layer that is confined to beneath the channel region. 
Accordingly. Claim 13 is unobvious over Inaba et al. in view of Brown et al." However, it 
has never been suggested that claim 13 is obvious over Inaba et al. in view of Brown et 
al. Rather, in the last action and again in this one the examiner has found that it would 
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be obvious to modify the device of Brown et al. by adding features, including a punch- 
through stop layer confined beneath a channel region, suggested by Inaba et al. 

It is further argued, at page 8 of the remarks, that claims 3 and 18 have been 
amended to distinguish from Inaba. The examiner finds that the amended versions of 
claims 3 and 1 8 do so distinguish from Inaba et al. A new ground of rejected has been 
found. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas L Dickey whose telephone number is 571-272- 
1913. The examiner can normally be reached on Monday-Thursday 8-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-21 7-91 97 (toll-free). 
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10/05 



